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TWO-DIMENSIONAL NUMERICAL ANALYSIS FOR
EVAPORATION PROCESS OF THE BARE SOIL

Yan Bangjie
(Research Center for Eco-Environmental Sciences, Acodemia Simica, Beijing)

a4 -

Chen Jh;gming
{Institute of Geography, Academia Sinicg, Beijing)

Soil moisture and temperature of the seed zone in dry land farming are
mainly affected by the surface evaporation and the structure of seedbed
A two-dimensional numerical model of evaporation from the surface of flat
or undulated heterogeneous soil was developed and validated by field ex-
periment for the purpose of optimizing tillage operations, X

When the surface is flat, the differeni evaporation rate from each sur-
face element can be ccalculated using finite element method based on one-
~-dimensional evaporation model by considering the different physical para-
meters of the heterogeneous seedbed soil, When the surface iz noti flat,
the undulation of ridge and furrow affects the radiation and wind speed ,
Considering the change in energy balance and aerodynamic resistance, the
surface temperature and evaporation rate from the surface of ridge and .
furrow can also be calculated using finite element method,

Based on the governing equations of heat and moisture transfer in he-
terogeneous soil and the evaporation model developed by the author, a
simulation program for the influence of tillage operations on seedbed moi-
sture and temperature behavior was compiled and validated by experiment
field data, As an illustration, the seedbed s0il moisture and iemprature
behavior as affected by ridge and furrow tillage was analyzed using the
model, ‘

In conclusion, this study renders a better understanding to the compli-
cailed soil evaporation processes and provides a new method for research
in tillage method and quantitative analysis in agroecosystems,

Key words; bare soil, evaporation, numerical analysis,
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